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(57) A digital recording and reproducing apparatus 
(1 ) is configured to be capable of having a memory card 
(M) mounted therein, for recording recording data in the 
memory card(M) and reproducing a sound based on the 
recording data recorded in the memory card M. An iden- 
tification data-generating block(4) generates ID data 
DID for use in determining whether or not the recording 
data was rewritten. An EE PROM 11 can record the ID 
data DID. A control block(10) records the ID data DID 
in the memory card M as part of the recording data and 
at the same time records the ID data DID in the EEP- 



ROM(11) such that the ID data DID is recorded in FAT 
data Df concerning the recording data in a manner cor- 
related to a title of a file to be recorded therein. When 
the control block(10) reads in the recording data from 
the memory card M , if the ID data DID corresponding 
to the title of the file in the FAT data Df concerning the 
recording data read in from the memory card M exists 
in the EEPROM(1 1 ), the control block(1 0) compares the 
existing ID data DID and the ID data DID recorded in the 
recording data read in with each other, and carries out 
predetermined processing if the compared ID data DID 
are different from each other. 
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Description 

[0001 ] This invention relates to a digital recording and 
reproducing apparatus which is capable of recording 
and reproducing recorded data by using a removable 
external memory as a recording medium. 
[0002] As a digital recording and reproducing appara- 
tus of the above-mentioned kind, a sound recording and 
reproducing apparatus is known which uses a card-type 
removable memory (hereinafter referred to as the 
"memory card") as a recording medium. In this sound 
recording and reproducing apparatus, an analog sound 
signal input via a microphone is subjected to analog-to- 
digital conversion to generate sound data, and the 
sound data is recorded in the memory card. In this case, 
in a sound recording and reproducing apparatus of this 
kind, generally, when production of sound data in a 
memory card has been completed, FAT (File Allocation 
Table) data of the sound data is recorded in a FAT data 
recording area of the memory card. On the other hand, 
when a sound is to be reproduced, sound data thereof 
is read out from the memory card in accordance with the 
FAT data, and then digital-to-analog conversion of the 
sound data is carried out to thereby generate an analog 
sound signal. This analog sound signal is sounded from 
a speaker or an earphone. 

[0003] The above sound recording and reproducing 
apparatus, however, suffers from the following prob- 
lems: In the sound recording and reproducing appara- 
tus, a general -purpose memory card is employed as a 
recording medium for recording sound data. In this case, 
the memory card is configured such that it can be re- 
moved from the sound recording and reproducing ap- 
paratus and used in another sound recording and repro- 
ducing apparatus or a personal computer, and moreover 
such that it can reproduce a sound based on sound data 
and edit the sound data by using the apparatus or the 
personal computer. This makes it possible to dishonest- 
ly rewrite sound data recorded in the memory card. On 
the other hand, differently from analog sound data re- 
corded by an analog recording and reproducing appa- 
ratus, digital sound data recorded by the digital record- 
ing and reproducing apparatus makes it difficult, for in- 
stance, even if part of the sound data was overwritten, 
to clearly recognize a boundary between original sound 
data originally recorded in the memory card and the 
overwritten sound data. Therefore, it is difficult for the 
conventional sound recording and reproducing appara- 
tus to determine whether or not the present sound data 
is overwritten, and further whether or not the sound data 
is authentic. 

[0004] In the above case, if part of sound data was 
overwritten in a quite normal fashion, FAT (File Alloca- 
tion Table) data of the sound data is replaced by FAT 
data of new sound data, so that there is generated FAT 
data which is different from an original FAT data in date 
information and recording address information. There- 
fore, when sound data was recorded in the memory 



card, if FAT data of the sound data is caused to be stored 
in a built-in memory, and it is determined, when a sound 
is reproduced based on the sound data, whether or not 
FAT data items stored in the memory card and the built- 
5 in memory respectively are identical to each other, it is 
possible to determine whether or not the sound data was 
rewritten. However, since FAT data itself can be rewrit- 
ten relatively easily, it is possible, for instance, to rewrite 
the sound data dishonestly to restore FAT data having 

10 the same contents with those of FAT data corresponding 
to the original sound data. This makes it difficult, when 
the FAT data was restored, to determine whether or not 
the sound data was rewritten in spite of the fact that the 
sound data was rewritten. 

15 [0005] Further, to prevent sound data from being re- 
written by a third party, there have been already devised 
a technique which records a predetermined user iden- 
tification code in a memory card in advance such that 
only a sound recording and reproducing apparatus 

20 which first recorded sound data in the memory card can 
rewrite the sound data, and a technique which encrypts 
sound data per se to thereby disable rewriting of the 
sound data by another sound recording and reproducing 
apparatus. According to the former technique, rewriting 

25 of recording data can be prevented. However, it is re- 
quired to record beforehand user identification codes 
different from each other in a manner associated with a 
corresponding one of a very large number of memory 
cards since it is necessitated to record a user identifica- 

30 tion code in each memory card in advance. Conse- 
quently, the user identification codes themselves be- 
come complicated and large-sized codes. Therefore, an 
important data recordable area of the memory card is 
occupied by the large-sized codes. Further, it takes a 

35 long time period to carry out identification processing for 
identification of a complicated and large-sized user 
identification code, and at the same time necessitates 
a sophisticated identification program and a high per- 
formance control section, which results in increased 

40 manufacturing costs of the sound recording and repro- 
ducing apparatus. On the other hand, the latter tech- 
nique which encrypts sound data per se suffers from the 
problem that it takes a longer time period to carry out 
recording processing for recording sound data due to 

45 intricate encryption processing, and moreover it takes a 
longer time period to carry out reproduction processing 
for reproducing sound data due to decoding processing 
for decoding the encrypted sound data. Additionally, a 
sophisticated processing program for encrypting and 

50 decoding sound data and a high performance control 
section are necessitated. 

[0006] It is a main object of the invention to provide a 
digital recording and reproducing apparatus which is ca- 
pable of determining whether or not recording data was 
55 rewritten, reliably and in a short time period without in- 
creasing manufacturing costs thereof. 
[0007] To attain the above object, the invention pro- 
vides a digital recording and reproducing apparatus 
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which is capable of having a removable external mem- 
ory mounted therein, for performing recording of record- 
ing data in the external memory and reproduction based 
on the recording data recorded in the external memory, 
the digital recording and reproducing apparatus com- 
prising an identification data-generating block for gen- 
erating identification data for use in determining whether 
or not the recording data was rewritten, an internal mem- 
ory in which the identification data can be recorded, and 
a control block for recording the identification data in the 
external memory as part of the recording data and at the 
same time recording the identification data in the inter- 
nal memory in a manner correlated to a title of a file to 
be recorded in FAT data concerning the recording data, 
wherein when the control block reads in the recording 
data from the external memory, if the identification data 
corresponding to the title of the file in the FAT data con- 
cerning the recording data read in from the external 
memory exists in the internal memory, the control block 
compares the existing identification data and the iden- 
tification data recorded in the recording data read in with 
each other, and carries out predetermined processing if 
the compared identification data are different from each 
other. 

[0008] The digital recording and reproducing appara- 
tus according to the invention includes the identification 
data-generating block for generating identification data, 
the internal memory in which the identification data can 
be recorded, and the control block for recording the 
identification data recorded in the external memory in 
the internal memory in a manner correlated to the title 
of the file of the recording data, and when the identifica- 
tion data corresponding to the title of the file of the re- 
cording data exists in the internal memory, the control 
block compares the two identification data recorded in 
the external memory and the internal memory, respec- 
tively, and carries out predetermined processing if the 
identification data are different from each other. This 
makes it possible to determine whether or not the re- 
cording data was rewritten, reliably and in a short time 
period although the apparatus is simple in construction, 
whereby it is possible to carry out suitable reproduction 
processing and notification processing for notifying the 
operator that the recording data has been rewritten, 
based on results of the determination. Further, different- 
ly from the method of fixedly recording an identification 
code beforehand in an external memory, it is possible 
to reduce the manufacturing costs of the external mem- 
ory itself, and therefore it is possible to use an inexpen- 
sive memory available on the market as a recording me- 
dium. 

[0009] In this case, it is preferred that the control block 
records the identification data in a header information 
recording portion of the recording data when the record- 
ing data is recorded in the external memory. 
[0010] According to this preferred embodiment, the 
control block records the identification data in the head- 
er information recording portion of the recording data, 



whereby the identification data can be recorded in the 
recording data even immediately after the start of a re- 
cording process when the amount of the recording data 
per se is not finally determined. Further, during a repro- 
5 duction process, it is possible to read out the identifica- 
tion data from the header information recording portion 
in a short time period to determine identity of the record- 
ing data, which makes it possible to shorten time periods 
required both for the recording process and the repro- 
10 duction process. 

[0011] Alternatively, it is preferred that the control 
block records the identification data in a data main body 
recording portion of the recording data when the record- 
ing data is recorded in the external memory. 
15 [0012] According to this preferred embodiment, the 
control block records the identification data in the data 
main body recording portion of the recording data, 
whereby when compared with the method of recording 
identification data in the header information recording 
portion, it is difficult to locate the recording address of 
the identification data, thereby making it possible to pre- 
vent the identification data from being restored dishon- 
estly after the recording data was rewritten. As a result, 
it can be determined reliably based on the above iden- 
tification data whether or not the recording data was re- 
written. 

[0013] In this case, it is preferred that the identification 
data-generating block generates a plurality of items of 
the identification data according to an amount of the re- 
cording data, and wherein the control block scatteringly 
records the plurality of items of the identification data in 
the data main body recording portion, and at the same 
time records recording address information of the items 
of the identification data in the internal memory in a man- 
ner correlated to the title of the file of the recording data, 
and wherein when the recording data is read in from the 
external memory, the control block extracts the plurality 
of items of the identification data scatteringly recorded 
in the data main body recording portion of the recording 
data, based on the recording address information cor- 
responding to the title of the file of the recording data, 
and compares each of the items of the identification data 
recorded in the internal memory in a manner correlated 
to the title of the file and each of the extracted items of 
the identification data, with each other. 
[0014] According to this preferred embodiment, the 
identification data-generating block generates a plural- 
ity of items of the identification data according to the 
amount of the recording data. The control block scatter- 
ingly records the items of the identification data in the 
external memory such that the items of the identification 
data are scattered in the data main body recording por- 
tion, and records recording address information of the 
identification data in the internal memory in a manner 
correlated to the title of the file of the recording data, 
whereby e.g. when part of the recording data is rewrit- 
ten, the identification data scatteringly recorded in the 
data main body recording portion is written over. There- 
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fore, by comparing this identification data with the iden- 
tification data recorded in the internal memory, it is pos- 
sible to reliably determine whether or not the identifica- 
tion data was rewritten. Further, when compared with 
the method of recording a predefined number of items 
of the identification data, it is difficult to locate a record- 
ing address corresponding to an item of the identifica- 
tion data, thereby making it possible to reliably prevent 
the identification data from being restored dishonestly 
after the recording data was rewritten. Further, the meth- 
od of fixedly defining the number of items of the identi- 
fication data has points to be improved in that when the 
amount of recording data is small, the recording data is 
bloated by recording an unnecessarily large number of 
items of identification data at very short recording inter- 
vals in the recording data, whereas when the amount of 
recording data is large : it becomes difficult to reliably de- 
termine whether or not the recording data was partially 
rewritten since identification data is recorded at very 
large recording intervals in the recording data. In con- 
trast, according to the digital recording and reproducing 
apparatus of the invention, the number of items of the 
identification data to be recorded is defined depending 
on the amount of recording data, whereby the recording 
data can be prevented from being bloated and at the 
same time it is possible to reliably determine whether or 
not the recording data was partially rewritten. 
[001 5] Further, it is preferred that the control block de- 
fines recording intervals of the plurality of items of the 
identification data in a random fashion and scatteringly 
records the plurality of items of the identification data in 
the data main body recording portion. 
[0016] According to this preferred embodiment, the 
control block scatteringly records the plurality of items 
of the identification data at recording intervals defined 
in a random fashion, whereby when compared with a 
case in which recording intervals for recording identifi- 
cation data are defined in advance, it becomes more dif- 
ficult to locate the recording address of the identification 
data, which makes it possible to reliably determine 
whether or not the identification data was restored dis- 
honestly after the recording data had been rewritten, 
while reducing the amount of identification data. 
[001 7] Further, it is more preferred that when the com- 
pared identification data are determined to be different 
from each other, the control block notifies that the re- 
cording data read in from the external memory was re- 
written, as the predetermined processing. In this case, 
it is more preferred that when the items of the identifi- 
cation data are determined to be identical to each other, 
the reproduction based on the recording data read in 
from the external memory is permitted without further 
processing. 

[001 8] According to this preferred embodiment, when 
the items of the identification data are different from 
each other, the control block notifies that the recording 
data was rewritten. As to recording data which was not 
rewritten, the reproduction process for reproducing the 



same can be continued without further processing, 
whereas when the recording data was rewritten, it is 
possible to notify the operator of the fact e.g. by display- 
ing letters and symbols or delivering alerting sound, 
5 thereby stop the reproduction process. 

[0019] Also, it is preferred that the identification data- 
generating block generates the identification data such 
that the identification data contains date information cor- 
responding to a recording date of the recording data. 
10 [0020] According to this preferred embodiment, the 
identification data-generating block the identification 
data such that the identification data contains date in- 
formation corresponding to a recording date of the re- 
cording data, whereby compared with the method of re- 
15 cording, for instance, fixed numerical value information 
or the like as identification data, it becomes difficult to 
locate the recording address of the identification data, 
so that it is possible to determine more reliably whether 
or not the recording data was rewritten, although the ap- 
paratus is simple in construction. 
[0021 ] Further, it is preferred that the identification da- 
ta-generating block generates the identification data 
such that the identification data contains numerical val- 
ue information generated in a random fashion. 
[0022] According to this preferred embodiment, the 
identification data-generating block generates the iden- 
tification data such that the identification data contains 
numerical value information generated in a random 
fashion, whereby compared with the method of record- 
ing, for instance, fixed numerical value information or 
the like as identification data, it becomes difficult to lo- 
cate the recording address of the identification data, so 
that it is possible to determine more reliably whether or 
not the recording data was rewritten, and even if the re- 
cording data was recorded on the same date, it is pos- 
sible to determine more reliably whether or not the re- 
cording data was rewritten, since it becomes less likely 
that items of identification data having the same infor- 
mation are generated. 

[0023] Further, it is preferred that when the present 
apparatus is applied to a digital recording and reproduc- 
ing apparatus configured to be capable of recording and 
reproducing sound data as the recording data, the digital 
recording and reproducing apparatus includes a sound 
signal input block for inputting an analog sound signal, 
a sound data-generating block for generating the sound 
data by converting the analog sound signal to digital da- 
ta and compressing the digital data, a sound signal-gen- 
erating block for decompressing the sound data record- 
ed in the external memory to generate the digital data 
and converting the digital data to the analog sound sig- 
nal, and an amplifier circuit for amplifying the converted 
analog sound signal to output the amplified sound sig- 
nal. 

[0024] According to this preferred embodiment, by 
applying the digital recording and reproducing appara- 
tus according to the present invention to a voice record- 
er or the like for recording voice data or sound data 
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which can be rewritten relatively easily, such that the ap- 
paratus is configured to be capable of recording and re- 
producing the voice data, it is possible to reliably deter- 
mine whether or not the voice data was rewritten. 
[0025] It should be noted that the disclosure of the 
present specification relates to the subjects included in 
Japanese Patent Application No. 2000-277535 which 
was filed with Japanese Patent Office on September 13, 
2000 : and all of the disclosures thereby are expressly 
incorporated herein by reference. 

[0026] These and other objects and features of the 
present invention will be explained in more detail below 
with reference to the attached drawings, wherein: 

FIG. 1 is a block diagram showing the arrangement 
of a sound recording and reproducing apparatus ac- 
cording to an embodiment of the invention; 
FIG. 2 is an area map showing an example of a re- 
cording area in a memory card M mounted in the 
sound recording and reproducing apparatus; 
FIG. 3 is a data format diagram showing an example 
of a format of sound data DS2; 
FIG. 4 is a data format diagram showing an example 
of a format of sound data DS1 ; 
FIG. 5 is a data format diagram showing an example 
of the format of the sound data DS2 in which part 
of sound data main body DSD is rewritten; 
FIG. 6 is a data format diagram showing an example 
of a format of sound data DS3; and 
FIG. 7 is a data format diagram showing an example 
of the format of the sound data DS3 in which part 
of the sound data main body DSD is rewritten. 

[0027] The invention will now be described in detail 
with reference to drawings showing a preferred embod- 
iment thereof. In this embodiment, a digital recording 
and reproducing apparatus according to the invention is 
applied to a sound recording and reproducing apparatus 
1. 

[0028] First, the arrangement of the sound recording 
and reproducing apparatus 1 will be described with ref- 
erence to FIG. 1 et seq. 

[0029] Referring to FIG. 1, the sound recording and 
reproducing apparatus 1 is a portable voice recorder 
which is configured to be capable of having a memory 
card M as a recording medium mounted therein, and 
performs not only recording of sound data (voice data) 
formed by converting an analog sound signal into digital 
data, in the memory card M, but also reproduction of an 
analog sound signal formed by converting sound data 
(voice data) recorded in the memory card M into analog 
data. The memory card M of this embodiment corre- 
sponds to an external memory of the invention, and is 
implemented by a versatile card-type removable mem- 
ory in which a semiconductor device is sealed by a resin. 
Further, as shown in FIG. 2, the memory card M has a 
recording area divided into a data recording area Ma for 
recording sound data items DS2, DS2, and a FAT 



data recording area Mb for recording FAT data Df com- 
prised of the title of the file, the recording date and re- 
cording address information of each sound data DS2, 
DS2, — . It should be noted that as shown in FIG. 3, the 

5 sound data DS2 is formed as one file constituted by a 
header information recording portion DSA for recording 
header information DSH including the attribute of the file 
of the sound data DS2 and the title of the data DS2, and 
a data main body recording portion DSB for recording a 

10 . sound data main body DSD corresponding to sound da- 
ta of the present invention, and ID data items DID, DID 
— corresponding to identification data of the present in- 
vention. 

[0030] On the other hand, as shown in FIG. 1, the 
15 sound recording and reproducing apparatus 1 includes 
a sound signal input block 2, a sound data-generating 
block 3, an ID generation block 4, a memory interface 
block 5, a sound signal-generating block 6, a sound sig- 
nal output block 7, an operation block 8, a display block 
9, a control block 1 0, an EEPROM 11 , a RAM 12, and 
ROM 13. 

[0031] The sound signal input block 2 is comprised of 
a microphone 21 for collecting sounds to output an an- 
alog sound signal SSI, an amplifier 22a for amplifying 
the input analog sound signal SSI to output the resulting 
signal, and an LPF 23 for subjecting the amplified ana- 
log sound signal SSI to low-pass filtration to thereby 
pass an analog sound signal Ss therethrough. The 
sound data-generating block 3 includes an A/D convert- 
er 24 for converting the analog sound signal Ss to digital 
data, and a data compression circuit 25 for compressing 
the digital data into a sound data main body DSD. The 
ID generation block 4 corresponds to an identification 
data-generating block of the present invention, which 
generates numerical value data of approximately four 
bytes in total as ID data DID which is constituted by date 
information of e.g. two bytes corresponding to a record- 
ing date on which the sound data DS2 was recorded in 
the memory card M, numerical value information of e.g. 
one byte generated in a random fashion under the con- 
trol of the control block 1 0, and file size data of one byte 
indicating, for instance, the size of the file of sound data 
DS1 . In this embodiment, the ID generation block 4 gen- 
erates, as numerical value information of one byte, a 
random number of one byte generated in a random fash- 
ion, or numerical value information formed by a combi- 
nation of a password input by the operator in advance 
and a random number. The memory interface block 5 
includes a connector capable of having the memory 
card M mounted therein, and executes recording of the 
sound data DS1 , the ID data DID, and the FAT data Df 
in the memory card M under the control of the control 
block 10, and reading of the sound data DS2 formed of 
the sound data DS1 and the ID data DID and the FAT 
data Df from the memory card M. 
[0032] The sound signal-generating block 6 includes 
a data decompression circuit 26 for decompressing the 
sound data main body DSD to decode the same into 
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digital data, and a D/A converter 27 for converting the 
digital data into the analog sound signal Ss. The sound 
signal output block 7 includes a BPF 28 for filtering the 
analog sound signal Ss at a predetermined frequency 
band to generate an analog sound signal, an amplifier 
22b for amplifying the analog sound signal output from 
the BPF 28 to output an analog sound signal SSO, and 
a speaker 29 for sounding tones based on the analog 
sound signal SSO. Further, the sound recording and re- 
producing apparatus 1 has an earphone jack, not 
shown : arranged therein, and when an earphone is con- 
nected to the earphone jack, tones are sounded based 
on the analog sound signal SSO from the earphone in 
place of the speaker 29. 

[0033] On the operation block 8, there are arranged 
a plurality of operation buttons, such as a record button, 
a playback button, a fast forward button, a rewind but- 
ton, a stop button, a menu button, a power button, and 
the like. The display block 9 is formed by an LCD panel 
for displaying the remaining recordable capacity of the 
memory card M, time elapsed from the start of record- 
ing/playback (reproduction) of a sound, various mes- 
sages, the remaining capacity of a battery, not shown, 
and so forth. The control block 10 is implemented e.g. 
by a 16-bit CPU, and carries out control of the sound 
signal input block 2, the sound data -generating block 3, 
the ID generation block 4, the sound signal-generating 
block 6, and the sound signal output block 7, in response 
to operations of the buttons of the operation block 8, and 
control of recording in the memory card M via the mem- 
ory interlace block 5, and reading from memory card M. 
The EEPROM 11 corresponds to an internal memory of 
the present invention and stores the initialization data 
DCD of the sound recording and reproducing apparatus 
1 , the ID data DID generated by the ID generation block 
4, ID data recording address information DAD, the FAT 
data Df, and so forth. The RAM 12 temporarily stores 
the sound data DS1 , the ID data DID, the FAT data Df 
of the sound data DS1 , which are being recorded in the 
memory card M, results of calculation carried out by the 
control block 10, etc. Further, the ROM 13 stores an op- 
eration program executed by the control block 10. 
[0034] Next, the overall operation of the sound record- 
ing and reproducing apparatus 1 will be described in de- 
tail with reference to drawings. 

[0035] First, the basic operation carried out by the 
sound recording and reproducing apparatus 1 will be de- 
scribed. In the sound recording and reproducing appa- 
ratus 1, when a power switch is turned on, the control 
block 10 reads out the initialization data DCD from the 
EEPROM 11, and after initialization of each circuit, 
causes the display block 9 to display an initial screen, 
not shown. Next, the control block 1 0 determines wheth- 
er or not a memory card M is mounted in the memory 
interface block 5. At this time, if the control block 10 de- 
termines that there is no memory card M mounted in the 
memory interface block 5, it causes the display block 9 
to display a message e.g. of H NO MEMORY CARD IS 



MOUNTED". On the other hand, if the control block 10 
determines that a memory card M is mounted, the con- 
trol block 10 obtains card information, such as the re- 
cordable capacity and remaining recordable capacity of 

5 the memory card M, from the memory card M by reading 
the FAT data Df from the FAT data recording area Mb, 
and causes the RAM 12 to store the card information. 
Then, the control block 10 calculates memory informa- 
tion, such as a recordable time based on the remaining 

10 recordable capacity, and causes the display block 9 to 
display the memory information. 

[0036] Thereafter, the control block 1 0 monitors but- 
ton operations in the operation block 8. When a button 
operation was detected, the control block 1 0 determines 
15 which button was operated. At this time, if the record 
button was operated, the control block 1 0 carries out a 
recording process, described hereinafter, whereas if the 
playback button was operated, the control block 10 car- 
ries out a reproduction process, described hereinafter. 
Further, if the menu button was operated: the control 
block 10 causes the display block 9 to display a menu 
screen for use in selecting a setting screen for setting 
the operating conditions of the sound recording and re- 
producing apparatus 1 and a function screen for using 
auxiliary functions, and carries out various setting proc- 
esses e.g. for setting the operating conditions of the ap- 
paratus 1 in response to button operations in the oper- 
ation block 8. On the other hand, if the power button was 
operated, the control block 1 0 deletes the display screen 
of the display block 9 and cuts off the power supply. 
[0037] Next, the above-mentioned recording process 
is described hereinafter. In this process, first, the control 
block 1 0 generates sound data DS1 based on the sound 
data main body DSD input via the sound signal input 
block 2 and generated by the sound data-generating 
block 3. More specifically, the amplifier 22a amplifies the 
analog sound signal SSI input through the microphone 
21 , and the LPF 23 filters the analog sound signal SSI 
to output an analog sound signal Ss. Next, the A/D con- 
verter 24 converts the analog sound signal Ss to digital 
data under the control of the control block 10, and the 
data compression circuit 25 compresses the digital data 
to generate a sound data main body DSD. Then, the 
control block 10 adds header information DSH, such as 
the attribute of the file of the sound data main body DSD 
and the title of the main body DSD, to the sound data 
main body DSD, to thereby generate sound data DS1 . 
As shown in FIG. 4, the sound data DS1 of this embod- 
iment is comprised of the header information recording 
portion DSA having the header information DSH record- 
ed therein, and the data main body recording portion 
DSB having the sound data main body DSD recorded 
therein. Next, the control block 1 0 causes the sound da- 
ta DS1 to be temporarily stored in the RAM 12. In the 
above process, at the time point the recording operation 
is started, the control block 1 0 adds the header informa- 
tion DSH concerning the sound data main body DSD to 
the 1 -st to 90-th bytes of the sound data DS1 , and adds 
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the sound data main body DSD to the 91-th and follow- 
ing bytes of the sound data DS1 to thereby store the 
sound data DS1 in the RAM 12. 

[0038] From this time on, the control block 1 0 contin- 
ues to generate the sound data DS1 until the stop button 
is operated. In the meanwhile, the control block 1 0 reads 
out the sound data DS1 from the RAM 12, and sequen- 
tially records the same in the data recording area Ma of 
the memory card M via the memory interface block 5. 
At this time, the control block 1 0 records the title of the 
file, the recording date and the recording address infor- 
mation of the sound data DS1 recorded in the memory 
card M, as the FAT data Df , in the recording area of the 
RAM 12, and whenever the control block 10 records new 
sound data DS1 in the memory card M, it additionally 
records address information thereof in the FAT data Df . 
Further, while recording the sound data DS1 , the control 
block 10 determines whether or not the recording oper- 
ation was stopped by operating the stop button. If the 
recording operation was not stopped, the control block 
10 determines whether or not the memory card M has 
been removed from the memory interface blocks. If the 
memory card M has not been removed, the control block 
10 repeatedly carries out generation of the sound data 
DS1 and recording of the sound data DS1 in the memory 
card M, thereby sequentially recording the sound data 
DS1 corresponding to a sound collected by the micro- 
phone 21 in the data recording area Ma of the memory 
card M. On the other hand, if the control block 10 deter- 
mines during the recording process that the memory 
card M has been removed, the control block 10 sus- 
pends the recording of the sound data DS1 , and causes 
the display block 9 to display an error message e.g. of 
"MEMORY CARD IS REMOVED. MOUNT MEMORY 
CARD". 

[0039] Next, if the stop button was operated, the ID 
generation block 4 generates a plurality of ID data items 
DID, DID according to the amount of the sound data 
DS1 recorded in the memory card M, under the control 
of the control block 1 0. The control block 1 0 temporarily 
stores the ID data items DID, DID — in the RAM 12. At 
this time, the ID generation block 4 generates the 
number of ID data items DID, approximately proportion- 
al to the amount of the sound data DS1 . More specifi- 
cally, a large number of ID data items DID, DID are 
generated for a large amount of sound data DS1 , where- 
as a small number of ID data items DID, DID — are gen- 
erated for a small amount of sound data DS1. In this 
case, a proportionality factor can be defined as desired. 
It is true that rewriting the ID data DID in a dishonest 
manner can be made more difficult as the number of the 
data items is increased, but if the number thereof be- 
comes excessively large, the amount of the ID data DID 
is increased to thereby increase the amount of data to 
be processed. For instance, in recording sound data : if 
one ID data item DID of four bytes is to be recorded per 
second of the sound data DS1, the amount of the ID 
data DID becomes equal to 240 (4 x 60) bytes per 



minute of the sound data DS1 . On the other hand, e.g. 
if one particulartechnique of various types of voice com- 
pression technologies already developed is adopted, 
the amount of the sound data DS1 becomes equal to a 
5 size of approximately 64000 bytes per minute. There- 
fore, in the above example, the recording of the ID data 
DID results in an increase of approximately 0.4 % with 
respect to the amount (approximately 64000 bytes) of 
the sound data DS1 . However, it is considered that the 
10 increase in amount of data to this extent is sufficiently 
small from a practical point of view, and hence it is pref- 
erable to adopt a proportionality factor to generate e.g. 
one or several ID data items DID per second of the 
sound data DS1. 
15 [0040] Then, the control block 10 causes the ID data 
DID sequentially read in from the RAM 12 to be scatter- 
ingly recorded in the data main body recording portion 
DSB of the sound data DS1 in the memory card M at 
recording intervals set in a random fashion. In this case, 
the intervals for arranging the ID data DID to be recorded 
can be defined as desired. As described above, if one 
ID data item DID is recorded per second of sound data 
DS1 , recording can be carried out, for instance, by the 
following method: By using a random number generator 
for generating numerical values from 1 to 256 in a ran- 
dom fashion, a lot of random numbers are generated 
sequentially and each random number is divided by a 
numerical value "128". At this time, the average value 
of the resulting values of the division ideally becomes 
equal to a value "1 ". Therefore, whenever the sound da- 
ta DS1 is recorded by an amount corresponding to a 
time period (0.5 seconds if the resulting value is 0.5) 
obtained by dividing each random number generated by 
the random number generator, by the numerical value 
"128", an interrupt, such as a software interrupt, a timer 
interrupt, or the like, is generated, and each ID data item 
DID is recorded according to the interrupt. As a result, 
the ID data DID is recorded at randomly-determined 
time intervals of any multiples of 1/128 second within a 
range of 1 /1 28 second to 2 seconds! It should be noted 
that if a 16-bit CPU operating on a 20-MHz clock is em- 
ployed, generation processing for generating random 
numbers used in recording the ID data DID, recording 
processing for recording random number ID data DID in 
the RAM 12, generation processing for generating ran- 
dom numbers for use in defining recording intervals, the 
above arithmetic operations performed based on the 
generated random numbers for defining recording inter- 
vals, and ID data-transferring/recording processing for 
transferring the ID data DID from the RAM 12 to the 
memory card M to thereby record the ID data in the 
memory card M can be completed within one nano sec- 
ond. Therefore, as described above, while the control 
block 10 is recording the sound data DS1 , it is possible 
to perform arithmetic operations for defining recording 
intervals by using the random number generator. Fur- 
ther, depending on the value of each random number 
generated, the amount of the sound data DS1 is not al- 



25 



30 



35 



40 



45 



50 



INSDOCID: <EP 1 1B9223A2_I_> 



13 



EP 1 189 223 A2 



• 

14 



ways proportional to the count of the ID data items DID. 
Accordingly, it is preferable to have generated before- 
hand the ID data items DID slightly larger in numberthan 
the number dependent on the proportionality factor. On 
the other hand, as described hereinabove, even if the 
ID data DID is generated whenever a recording interval 
is determined, the control block 10 can perform record- 
ing of the sound data DS1 sufficiently or positively in 
terms of time. Hence, it is also possible to determine a 
recording interval in advance, and generate ID data DID 
to record the sound data DS1 whenever the recording 
interval elapses. 

[0041] It should be noted that when the respective 
4-byte information items of the ID data items are com- 
pared with each other, 3-byte information items (2-byte 
date information and 1-byte file size data) are identical 
to each other, and only 1-byte numerical value informa- 
tion items generated in a random fashion are different 
from each other so that the ID data items DID become 
identical to each other at a certain constant probability 
(1/256). However, this probability is small, and further, 
as described above, the ID data items DID are scatter- 
mgly recorded in the data main body recording portion 
DSB al recording intervals defined in a random fashion. 
Hence it is difficult for even an operator with an ad- 
vanced technique to identify even the existences of all 
tne ID data items DID, and moreover, it is very difficult 
for him to identify all the locations where the ID data 
items DID exist. Hence, it is practically impossible to re- 
write only the sound data DS1 without rewriting any of 
the ID data items DID, thereby making it possible to re- 
liably determine whether or not the sound data DS 1 was 
rewritten in a dishonest manner. As a result, a very prac- 
tical data rewriting determination method can be real- 
ized while reducing the amount of the ID data DID used 
therefor. 

[0042] Then, the control block 10 causes each of ID 
data recording address information items DAD indica- 
tive of addresses of the data recording area Ma where 
respective ID data items DID are recorded, to be asso- 
ciated with a corresponding one of the ID data item DID 
and sequentially recorded together with the correspond- 
ing ID data item DID in the EEPROM 11. At this time, 
the control block 10 sequentially and additionally 
records the recording address information of each ID 
data item DID, in the FAT data Df stored in the RAM 12, 
of the sound data DS1 . It should be noted that in the 
embodiment of the invention, data formed by inserting 
the ID data items DID, DID — into the sound data main 
body DSD of the sound data DS1 is referred to as the 
"sound data DS2". Next, after completing the recording 
of the sound data DS2 in the memory card M while re- 
cording all the ID data items DID, DID the control 
block 10 then reads out FAT data Df (i.e. FAT data Df of 
the sound data DS2) formed by adding the recording 
address information of the ID data items DID, DID — to 
the FAT data Df of the sound data DS1 , from the RAM 
12 to record the same in the FAT data recording area 



Mb of the memory card M. Thereafter, the control block 
10 records the FAT data Df in the EEPROM 11 such that 
the FAT data Df is correlated to the title of the file of the 
sound data DS2. Thus, the recording process is com- 
5 pleted. 

[0043] Next, the above-mentioned reproduction proc- 
ess will be described. In this process, first, the control 
block 1 0 reads the FAT data Df from the FAT data re- 
cording area Mb of the memory card M mounted in the 
10 memory interface block 5 to store the same in the RAM 
12. Then, the control block 10 reads in each of the head- 
er information DSH, DSH *» of the sound data items 
DS2, DS2 ••• in the data recording area Ma, to cause the 
display block 9 to display the list of the titles of the head- 
15 er information items DSH, DSH Next, when the play- 
back button of the operation block 8 is operated in a 
state of one of the titles being selected, the control block 
1 0 determines whether or not the ID data items DID, DID 
••• corresponding to the title of a file of the sound data 
DS2 named after the selected title are recorded in the 
EEPROM 11. If the ID data items DID, DID - are not 
recorded, the control block 10 determines that the ID 
data DID are not recorded in the sound data DS2, and 
reproduces the sound in an ordinary manner. 
[0044] On the other hand, if the ID data DID corre- 
sponding to the title of the file are recorded in the EEP- 
ROM 1 1 , the control block 1 0 determines whether or not 
the sound data DS2 was rewritten. More specifically, the 
control block 1 0 compares date information of the sound 
data DS2 in the FAT data Df, with date information in the 
FAT data Df correlated to the sound data DS2 and re- 
corded in the EEPROM 11 . In this embodiment, when a 
general operator rewrote the sound data DS2 in the 
memory card M by using a personal computer or anoth- 
er sound recording and reproducing apparatus, date in- 
formation in the FAT data Df recorded in the memory 
card M is written to a date different from the date infor- 
mation stored in the FAT data Df when the sound data 
DS2 was first recorded. Therefore, when date informa- 
tion items in the FAT data Df, Df recorded respectively 
in the memory card M and the EEPROM 11 are different 
from each other, the control block 10 determines that 
the sound data DS2 was rewritten, and causes the dis- 
play block 9 to display a message e.g. of "SOUND DATA 
IS REWRITTEN" (corresponding to "notifies that the re- 
cording data read in from the external memory was re- 
written" in the present invention). At this time, when the 
playback button is operated again, the control block 10 
reads out the sound data DS2 from the memory card M 
based on the recording address information in the FAT 
data Df , causes the sound signal-generating block 6 to 
generate an analog sound signal Ss, and causes the 
sound signal output block 7 to reproduce the sound. 
[0045] More specifically, the control block 10 reads 
out the sound data DS2 from the memory card M, and 
transfers the sound data main body DSD which is 
formed by removing the header information DSH from 
the sound data DS2, to the data decompression circuit 
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26. At this time, the ID data items DID, DID »• which 
during the above-mentioned recording process were re- 
corded together with the sound data main body DSD in 
the data main body recording portion DSB, and. at the 
same time were left in the data main body recording por- 
tion DSB without being overwritten by new sound data 
main body DSD when the sound data DS2 was rewrit- 
ten, is transferred as part of the sound data main body 
DSD to the data decompression circuit 26. Next, the da- 
ta decompression circuit 26 decompresses the sound 
data main body DSD to generate digital data, which is 
converted by the D/A converter 27 to the analog sound 
signal Ss. Then, the BPF 28 filters the analog sound sig- 
nal Ss. the amplifier 22b amplifies the filtered analog 
sound signal Ss to generate an analog sound signal 
SSO, which is sounded from the speaker 29. Thus, a 
sound is reproduced based on the sound data DS2. At 
this time, the ID data DID transferred as part of the 
sound data main body DSD to the data decompression 
circuit 26 is reproduced as silence. 
[0046] On the other hand, when the date information 
items in the FAT data Df, Df are compared with each 
other, if it is determined that the date information items 
are identical to each other, the control block 1 0 sequen- 
tially compares the ID data items D ID, DID ■•• which were 
recorded together with the sound data main body DSD 
in the data recording area Ma, and the ID data items 
DID, DID —which were recorded in the EEPROM 11 in 
a manner correlated to the title of the file of the sound 
data DS2, with each other. More specifically, the control 
block 10 reads out the ID data recording address infor- 
mation DAD recorded in the EEPROM 11 to store the 
same in the RAM 12, and based on the address infor- 
mation, sequentially reads out the ID data items DID, 
DID from the memory card M to store the same in the 
RAM 12. Then, the control block 10 compares each of 
the ID data items DID, DID — stored in the RAM 1 2, with 
each of the ID data items DID, DID ». which were re- 
corded in the EEPROM 11 in a manner correlated to the 
sound data DS2, one by one. 

[0047] In this case, as shown in FIG. 5 : e.g. when the 
sound data main body DSD between A1 and A2 of the 
data main body recording portion DSB in the sound data 
DS2 was rewritten, the ID data DID, DID (indicated by 
broken lines) which had been recorded between A1 and 
A2 before the main body DSD was rewritten were delet- 
ed by writing new sound data main body DSD over the 
old main body DSD. Therefore, the ID data items DID, 
DID read in based on the ID data recording address in- 
formation DAD are portions of a new sound data main 
body DSD overwritten by the rewriting, and hence the 
ID data items DID, DID are different in information from 
the ID data items DID, DID which was written when the 
sound data DS2 was first recorded. Thus, when the ID 
data items DID, DID — read in from the memory card M 
and stored in the RAM 12, and the ID data items DID, 
DID »• recorded in the EEPROM 11 are different from 
each other, the control block 10 determines that the 



sound data DS2 was rewritten, and causes the display 
block 9 to display an error message e.g. of "SOUND DA- 
TA WAS REWRITTEN". At this time, when the playback 
button is operated again, the control block 1 0 reads out 
5 the sound data DS2 from the memory card M according 
to the FAT data Df read in from the memory card M, 
causes the sound signal-generating block 6 to generate 
an analog sound signal Ss, and causes the sound signal 
output block 7 to reproduce the sound. It should be not- 

io ed in this case as well, the ID data items DID, DID — 
which remained recorded with no new sound data main 
body DSD being written thereover when the sound data 
DS2 was rewritten, are reproduced as silence. 
[0048] Further, if it is determined that the ID data items 

15 DID, DID ••■ recorded in the memory card M, and the ID 
data items DID, DID •» recorded in the EEPROM 11 are 
identical to each other, the control block 10 reads out 
the sound data DS2 from the memory card M according 
to the FAT data Df which was read in from the memory 

20 card M and stored in the RAM 12, and causes the sound 
signal-generating block 6 and the sound signal output 
block 7 to carry out generation of an analog sound signal 
Ss and reproduction of the sound, respectively. At this 
time, the control block 1 0 reads out the sound data DS2 

25 from the memory card M, removes the header informa- 
tion DSH from the sound data DS2, and then further re- 
moves the ID data items DID, DID — scatteringly record- 
ed in the data main body recording portion DSB from 
the recording block DSB, thereby extracting the pure 

30 sound data main body DSD. The extracted sound data 
main body DSD is transferred to the sound signal-gen- 
erating block 6. Consequently, the sound signal-gener- 
ating block 6 generates an analog sound signal Ss, and 
the sound signal output block 7 generates an analog 

35 sound signal SSO for sounding tones from the speaker 
29 based on the analog sound signal SSO. From this 
time on, reproduction of the sound is continued until the 
stop button is operated. 

[0049] As described hereinabove, according to the 

40 sound recording and reproducing apparatus 1, when a 
sound is reproduced based on the sound data DS2, it is 
determined whether or not the date information items in 
the FAT data Df , Df recorded in the memory card M and 
the EEPROM 11 , respectively, are identical to each oth- 

^5 er, whereby it can be determined in a relatively short 
time period whether or not the sound data DS2 was re- 
written by a general operator with an ordinary technique. 
Further, according to the sound recording and reproduc- 
ing apparatus 1 , even if the sound data DS2 was rewrit- 

50 ten, for instance, by an operator with an advanced tech- 
nique who can restore the FAT data Df, by comparing a 
plurality of ID data items DID, DID scatteringly record- 
ed in the data main body recording portion DSB in a ran- 
dom fashion, with the ID data items DID, DID — recorded 

55 together with the ID data recording address information 
DAD in the EEPROM 11 in a manner correlated to the 
title of a file to be recorded in the FAT data Df of the 
sound data DS2, it is possible to reliably determine 



9 



3NSDOCID: <EP 1 169223A2_I_> 



17 



EP1 189 223 A2 



whether or not the sound data DS2 was rewritten. In this 
case, a plurality of ID data items DID, DID ■•• are scat- 
teringly recorded in a random fashion, whereby it is very 
difficuft even for an operator with an advanced tech- 
nique to identify the recording addresses of the ID data 
items DID, DID — . This can make it practically impossi- 
ble to restore the ID data items DID, DID — after the 
sound data DS2 has been rewritten. Therefore, it is pos- 
sible to generate a sound data DS2 having a firmer se- 
curity facility and an excellent admissibility of evidence. 
[0050] It should be noted that the present invention is 
not limited to the above embodiments, but the construc- 
tion thereof can be modified as required. For instance, 
although in the above embodiment, a plurality of ID data 
items DID, DID — are recorded in the data main body 
recording portion DSB, the recording area for recording 
identification data according to the invention is not lim- 
ited to the example illustrated in the embodiment. For 
instance, as in sound data DS3 shown in FIG. 6, ID data 
DID may be recorded together with header information 
DSH in a header information recording portion DSA. In 
this case, as shown in FIG. 7, if a sound data main body 
DSD between A1 and A2 was rewritten, the header in- 
formation DSH is rewritten to be new header information 
DSH in accordance with the rewritten data, and ID data 
DID indicated by broken lines is rewritten to be a portion 
of the new header information. Consequently, the ID da- 
ta DID becomes different from the ID data DID recorded 
in the EEPROM 11 . According to this method of record- 
ing the ID data DID : irrespective of the recording capac- 
ity of the sound data DS3, the ID data DID can be re- 
corded in the header information recording portion DSA 
at the time point the recording operation is started, so 
that it is possible to shorten a time period required for 
the ID data DID-recording process, and during the re- 
production process, it is possible to determine in a short- 
er time period whether or not rewriting was carried out, 
in comparison with the method of extracting a plurality 
of ID data DID, DID for comparison. 
[0051] Further, although in the embodiment of the in- 
vention, four-byte numerical value information is record- 
ed as ID data DID, the details and amount of the iden- 
tification data according to the invention are not limited 
to those shown in the embodiment. For instance, nu- 
merical value information given to each of sound record- 
ing and reproducing apparatuses 1,1 ••* individually can 
be used as ID data DID, and numerical value info rmati on 
having the amount of data set depending on the 
processing capability of the control block 10 can be re- 
corded as ID data DID. In this case, in the sound record- 
ing and reproducing apparatus 1 configured based on 
an assumption that a plurality of sound data DS2, DS2, 
— are recorded in one memory card M, it is preferable 
to use ID data DID formed of two bytes or more as a 
whole such that it can be determined on a data-by-data 
basis whether or not any of the sound data DS2, DS2, 
were rewritten. Further, ID data DID of eight bytes or 
more takes somewhat longer time for generation and 



identification of the ID data, and such ID data DID be- 
comes complicated, resulting in complication of a deter- 
mination program. Therefore, it is preferable to use ID 
data DID of four bytes or a like size. Further, if the 
5 amount of ID data DID is defined depending on the 
processing capability of a CPU implementing the control 
block 1 0, it becomes possible to carry out high-speed 
determination processing based on the ID data DID. 
[0052] Further, although in the embodiments of the in- 

io vention, description was given based on the example in 
which a plurality of ID data items DID, DID — are scat- 
tering ly recorded in the data main body recording por- 
tion DSB, this is not limitative, but, for instance, one ID 
data item DID (of four bytes) may be divided by one byte 

15 to distribute resulting 1-byte ID data items DID for re- 
cording in the data main body recording portion DSB. 
Further, the recording method according to the invention 
is not limited to the method of recording ID data DID at 
recording intervals defined in a random fashion, but the 

20 id data DID can be recorded at fixed recording intervals. 
Further, for instance, it is possible to record every N (N 
is a natural number) words or every N sentences, or al- 
ternatively if there exists non-sounding data for duration 
of longerthan a predetermined time period, it is possible 

25 to record ID data DID in the non-sounding data. Further, 
although in the embodiments of the invention, descrip- 
tion was given based on the example in which ID data 
DID are recorded in the EEPROM 11 in a manner cor- 
related to the title of a file to be recorded in the FAT data 

30 01, this is not limitative, but it is possible to employ a 
method in which identification data are stored in the 
EEPROM 1 1 in a manner correlated to date information 
to be recorded in the FAT data Df , and when a sound is 
reproduced, if ID data DID corresponding to the same 

35 date information as that of the sound data DS2 to be 
reproduced has been recorded in the EEPROM 11, ID 
data DID in the data main body recording portion DSB 
read in and ID data DID recorded in the EEPROM 11 
are compared with each other. 

40 [0053] Further, although in the embodiments of the in- 
vention, the example of recording the sound data DS2 
was described, this is not limitative, but it goes without 
saying that recording data in the present invention may 
be various digital data, including video data, numerical 
value data, text data, etc. Further, the sound data DS2 
employed in the present invention includes not only the 
sound data DS2 which is generated by the analog-to- 
digital conversion of an analog sound signal Ss collect- 
ed by the microphone 21 but also sound data which is 

so generated based on a sound signal input via a sound 
signal input terminal, optical communication, and wire- 
less communication, and sound data which is obtained 
through a communication terminal, and the like. Further, 
the external memory in the present invention includes 

55 not only the memory card M, but also various other re- 
movable memories (removable and rewritable storage 
mediums), such as bar-like and chip-like memories, and 
a disk-shaped digital data recording medium. Further- 
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wherein when said control block reads in the 
recording data from the external memory, if the 
identification data corresponding to the title of the 
file in the FAT data concerning the recording data 
read in from the external memory exists in said in- 
ternal memory, said control block compares the ex- 
isting identification data and the identification data 
recorded in the recording data read in with each oth- 
er, and carries out predetermined processing if the 
compared identification data are different from each 
other. 

2. A digital recording and reproducing apparatus ac- 
cording to claim 1 , wherein said control block 
records the identification data in a header informa- 
tion recording portion of the recording data when 
the recording data is recorded in the external mem- 



10 



15 



20 



more, the internal memory in the present invention as 
well includes not only the EEPROM 11 , but also various 
other writable and readable memories, such as a RAM 
and the like. In this case, if FAT data Df, ID data DID, 
and ID data recording address information DAD record- 
ed in the EEPROM 11 are configured to be transferable, 
it is possible to preserve numbers of FAT data Df, ID 
data DID, and ID data recording address information 
DAD exceeding in total amount of data the storage ca- 
pacity of the EEPROM 11 . Therefore, even if the EEP- 
ROM 11 is of a small capacity type, it is possible to de- 
termine as to a larger number of sound data DS2, DS2 
whether or not any of them was rewritten. 



Claims 

1. A digital recording and reproducing apparatus 
which is capable of having a removable external 
memory mounted therein, for performing recording 
of recording data in the external memory and repro- 
duction based on the recording data recorded in the 
external memory, 



the digital recording and reproducing apparatus 25 
comprising: 



an identification data-generating block for 
generating identification data for use in de- 
termining whether or not the recording data 
was rewritten; 

an internal memory in which the identifica- 
tion data can be recorded; and 
a control block for recording the identifica- 
tion data in the external memory as part of 
the recording data and at the same time re- 
cording the identification data in said inter- 
nal memory in a manner correlated to a title 
of a file to be recorded in FAT data concern- 
ing the recording data, 
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8. 



ory. 

A digital recording and reproducing apparatus ac- 
cording to claim 1, wherein said control block 
records the identification data in a data main body 
recording portion of the recording data when the re- 
cording data is recorded in the external memory. 

A digital recording and reproducing apparatus ac- 
cording to claim 3, wherein said identification data- 
generating block generates a plurality of items of 
the identification data according to an amount of the 
recording data, and wherein said control block scat- 
teringly records the plurality of items of the identifi- 
cation data in the data main body recording portion, 
and at the same time records recording address in- 
formation of the items of the identification data in 
said internal memory in a manner correlated to the 
title of the file of the recording data, and wherein 
when the recording data is read in from the external 
memory, said control block extracts the plurality of 
items of the identification data scatteringiy recorded 
in the data main body recording portion of the re- 
cording data, based on the recording address infor- 
mation corresponding to the title of the file of the 
recording data, and compares each of the items of 
the identification data recorded in said internal 
memory in a manner correlated to the title of the file 
and each of the extracted items of the identification 
data, with each other. 

A digital recording and reproducing apparatus ac- 
cording to claim 4, wherein said control block de- 
fines recording intervals of the plurality of items of 
the identification data in a random fashion and scat- 
teringiy records the plurality of items of the identifi- 
cation data in the data main body recording portion. 

A digital recording and reproducing apparatus ac- 
cording to any one of claims 1 to 5 wherein when 
the compared identification data are determined to 
be different from each other, said control block no- 
tifies that the recording data read in from the exter- 
nal memory was rewritten, as the predetermined 
processing. 

A digital recording and reproducing apparatus ac- 
cording to any one of claims 1 to 6, wherein said 
identification data-generating block generates the 
identification data such that the identification data 
contains date information corresponding to a re- 
cording date of the recording data. 

A digital recording and reproducing apparatus ac- 
cording to any one of claims 1 to 7, 

wherein said identification data-generating 
block generates the identification data such that the 
identification data 5 contains numerical value infor- 
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mation generated in a random fashion. 

9. A digital recording and reproducing apparatus ac- 
cording to any one of claims 1 to 8, configured to be 
capable of recording and reproducing 1 0 sound da- s 
ta as the recording data, 

the digital recording and reproducing apparatus 
including a sound signal input block for input- 
ting an analog sound signal, a sound data-gen- to 
erating block for generating the sound data by 
converting the analog 15 sound signal to digital 
data and compressing the digital data, a sound 
signal-generating block for decompressing the 
sound data recorded in the external memory to 15 
generate the digital data and converting the 
digital data to the analog sound signal, and an 
20 amplifier circuit for amplifying the converted 
analog sound signal to output the amplified 
sound signal. 20 
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